The routine and the most effective method of viruses elimination from potato plants is in vitro culture of apical shoots combined with thermo-and/or chemotherapy. At times electrotherapy or cryotherapy is also applied. Elimination of potato viruses by thermotherapy required treatment of infected plants with high temperature (35°C -45°C) for about two weeks. Thermotherapy is useful for elimination of PLRV and PVY from potato plants. In chemotherapy antimetabolite, like ribavirin is used. Chemotherapy is dedicated for elimination of PVM, PVS and PVX. Very often the successful virus elimination require a few cycles of thermo-and/ or chemotherapy.
INTRODUCTION
Because potato (Solanum tuberosum L.) is a vegetatively-propagated plant, fungal, bacterial and especially viral diseases are easily transmitted through the tubers. Each year the plants propagated from tubers are more and more contaminated with viruses. Viral diseases influence the potato plant vigor and cause the reduction of resistance of potato to other pathogens, which leads to reduction of yield and quality of tubers (Nascimento et al., 2003; Wang et al., 2008; Mahmoud et al., 2009) . Hence, it is important that the material used for propagation, especially seed tubers were free from viruses. In routine work contamination with main potato viruses occurring in Poland is assessed by ELISA (PVY, PVX, PLRV, PVM, PVS). The presence of potato spindle tuber viroid (PSTVd) and Clavibacter michiganensis is also checked. The presence of quar- DOI: 10.1515 DOI: 10. /plass-2017 antine pathogens eliminates plants from further work. Virus-free plans or plants with the lowest concentration of viruses are selected and are established in vitro by cutting plant fragments with apical or auxiliary buds and decontaminated with sterilizing agents. Healthy material may be obtained by the viruses elimination from infected plants. The routine methods of viruses elimination from plants are: in vitro culture of apical shoots combined with thermo-and/or chemotherapy (Mellor and Stace-Smith, 1970; Mahmoud et al., 2009) . In thermotherapy infected plants or explants are treated with the high temperature (35°C -45°C ) for certain period of time (about two weeks) (Kryszczuk, 1999) . High temperature activates virus-silencing genes (Downar -Zapolska and Sekrecka, 2017) . In chemotherapy antimetabolites like thiouracil, malachite green, azacitidine and salicylic, benzoic, jasmonic and linoleic acids are used. They cause blocking of replication of viral DNA or RNA. Ribavirin is the most frequently used antimetabolite. Depending on the virus(es), thermo-and/or chemotherapy are applied for its/their elimination. Thermotherapy is useful for elimination of PLRV and PVY. Chemotherapy is dedicated for elimination of PVM, PVS and PVX. The most difficult virus to remove from infected plants is PVS. Even very high concentrations of ribavirin (above 15 mg × l -1 ) do not guarantee the receipt of a virus-free material (Sekrecka et al., 2016) . Other methods are searching to remove PVS from infected plants. Usage of electric field pulses (electrotherapy) or low temperature (cryotherapy) on explants is less frequent but promising in order to eliminate viruses from potato (Downar-Zapolska and Sekrecka, 2017) .
In vitro culture allows the rapid multiplication of plant material and undergo appropriate treatment plant leading to obtain healthy plants at any time of the year (Nascimento et al., 2003) . For better results, usage of at least two of the techniques mentioned above is needed. ). 2) After four weeks shoot tips are isolated and transferred on standard MS medium individually in tubes (in order to obtain better regeneration of shoot tips 0.04 mg × l -1 kinetin and 0.1 mg × l -1 gibberellic acid could be added) at 22°C/20°C (day/night), with 16 h illumination. 3) After four weeks each plant are divided into two. One plant is maintained in vitro, second one is used for ELISA testing. In order to check effectiveness of methods of viruses elimination in potato, after every cycle of thermotherapy and chemotherapy ELISA is applied. If it is necessary cycle of thermotherapy and chemotherapy could be repeated. REAGENTS 1) MS medium (basal medium) -combination of macronutrients, micronutrients, vitamins and sucrose mixtures without growth regulators. Prepared according to Murashige and Skoog, 1962 . 2) Ribavirin 12 mg × l -1 -optimal concentration of ribavirin is between 10 and 15 mg × l -1 . Higher concentrations influence normal growth and development of treated plants.
